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(54) IMAGE PICKUP LENS 

(57)Abstract: 

PURPOSE: To attain necessary performance as an 
image pickup lens by means of the minimum constitutive 
number of lenses by using an image formation lens in 
combination with a correcting lens having the aspheric 
surfaces on both sides. 

CONSTITUTION: An image pickup lens is constituted of 
an image formation lens 10 having the aspheric surfaces 
on both sides and a correcting lens 20 having the 
aspheric surfaces on both sides and being arranged on 
the image side. A sensor to read image signals to form 
an image is arranged on the image side of the correcting 
lens 20. Furthermore, the sensor is sealed up by means 
of a cover glass 30 so that the light receiving surface is 
not exposed directly to moisture, and nitrogen gas is 
filled in the space between the light receiving surface and the cover glass. The correcting lens 
forms a convex shape on the object side when its both surface is put in a paraxial position, 
and has a specific configuration such as the displacement direction on aspheric surface 
becomes inverse to radius of curvature in the paraxial position of the aspheric surface. 




http://wwwl9.ipdl jpo.gojp/PAl/ra^ 1/19/2004 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examinees decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9jpdljpo.gojp/PAl/result/detail/main/wAAA5vaGLiDA4042n 1/19/2004 



(19)B*@*m/r (JP) 02) & flfj 4# 1H 1 & $5 (A) 0imaiFffl8^S§#^ 

#^¥4-211214 

(43)&B50 ^4^0992)8^3 0 



G0 2B 13/18 8106-2K 



m&m* m*m<DmG& 20 h) 



(21)WS#^ 


#8H*2 -419233 


(7DH1HA 


000000527 










(22)w®a 


^2^0990)12^110 




«*C»K«K«riW 2 TB36# 9 ^ 






(72)%^# 


mm 


(31)fc*&»£®#^ 


ftJKV -344030 




HaSC«««KI»m' 2 TB36# 9 


(32)«$fcB 


^1 (1989)12M28B 






(33)ff*tf§£§ra 


0*<JP) 


(74)ftJSA 


#S!± raft Rift 



(54) ismo&m m&u>x 



(57) OBKO 











(i y 





d2 da d* d§ 



—ill— 



1 

mznxmmiz*»xMtiimmi\z&±i**immx 

$>Z*~X*X<DffiEU>X£.&&?ZZL 

ztmv>x. 

\\zw&<*m&v>x. 

t-rzmtivR i \z^m,o>m^u>x. 
[gn^4] mmmmu>x<Dfr&ytibijfaiz&W}Z 

it * z. t fcJ: D^iafflsSfT^^ c t &&&£TZ>mJt 

m3\z&tt<Di8imu>x. 

m&istiz c t&ftmt-rzmxm i izm&<Dnmi'> 
x. 

f&U>X. 

[3*5*318] WSEIMl'^XKL 4Meff*&M£. IE 

ytmi;mz&mt<*zzLL\z£vxmAmm&&fc2 j tt 
zzt&tmtTzm&m i \z$m<»im\<>>x. 

[gt*Jl9] itrl2*S«lx>Xfct IE 

(omiu>xm^ fk<Dm2u>xmt, &<r>%3vzs 
xmt. sE<oft4\s>xmt.imft\sxm&i*n. mm 

xm&mmz&fczitz zh&ftWLtiTzm*m i icta 

«<z>iilfcW>Xo 

$k(omiu>X£* jE<Dm2\s>xt, t©i3i/>x 

£lT*8*;RJi 1 CIE*Ofil«W >X. 

im*m 1 1 1 wt&M u >x\t. *fm& *>m\z. 
iE(omiu>xt. M.<Dm2u>xt. iE<om3v>x 
t> fk<om4u>xt&mmvxMf&2ti, &3u>x 
h$&4\s>xhim&ztvT:^z>£ii*mwL}irz>m* 
muz®m<»&mv>x* 

mm#®m<DMiE\/>X£&mL* ±&&\z&vtz>±3k 
vMMmmzf. &m\s>X(Dm&mm*f i, shew 

>X^^UEKS: f 2 <hUT, 

0. 7 5<f/f 1<1. 0 

-0. 10<f/f 2<0 

ZmttT £ £ Sr^tTSffilft U >X. 



(2) ^08^4-211214 

2 

<Z>ifi*ftfl**ffe&r 1, fc«^>X<&*)U:(Z>/S££d 1 
0. 3<r 1/d 1<1. 0 

zmtt? z t tr % mm v >x. 
mimi*} &m\s>X£. *<D&mizmmzt\it 
mffi#**ffi<DmiEu>X£&*iV. ±&<DmM t mm& 

f, 4&, 6 2*:, 8&-"<D#3*Mf8»Am PtftflS&S 
J0 K, &SRmm&<D&* (1/r) SCtU ffluEl^X 

ntomm (n=d &rxtt«!ira (n=2) (03tift^s 
<D&zYofr&m±.\z&v*fctomi&mfrt><oxi'Ax 

N (Y) £&2<z>J;5fc£«Uy»t::, 

»1] 

-1,0X10"' < AIl(0.2f)/f < -1.0X10^* 
-1.0X10'' < AIZ(0.2f)/f < -1.0X10 * 

<D&ft&mif?z£&®m£-rzm&\s>x. 

[»2] 

[SfcdfcEl 5] ft§#V>X£, *©«WfcEBS*lfc 

war^t5ffi^iftu>Xrtic&r), *tiEu>x©«i«tti© 
mfr*>miEu>x<DAmm&x<Dmm&d o, 

-0. 4<d0/f<-0, 2 

o^#&^fe:^^mt-rs«^k>Xo . ... 

[git#sti6j &m\'>X£. mm&\s>x<Dtomt 
30 \zmm'2<tixmw<ommfE*zm<ommu>xti*m?z 

[0 0 0 1] 

±\z&&m*z>m&i<'>x\zM'rz*><ox$>*). ^mx 
mfmMLWPu^ tfcfta*^ < tellies t> <d. 

-eUTX— AU>XS^Af-CV^o 
[0 002] 

40 mz^xvx. W7L\*-mu7**7m<Dm&i'>x£ 
m&<Dfem&m&*r?2>v>Xfr&m£2t\2>* 
co oo 3] ti&j. ^m<D^u\fn^<D^z>f3,itnm 

[00043 ta^eicoa^ffl^tt, w^«3ft^i 

^7XW>XT«^Sns«l»V>X^-iK!Wtr^$ 

nx^i.. tt®v>x&mmvx-fe<bte42i&m&mz 

50 -5. 



—112— 



(3) 

3 

[0 0 0 5]S51te, 3ttcr>W>Xl, 2, 3^£*| 
[0 0 0 6] 05 311 W>X#»<Z>&rJ«£Btt 

[0 0 07] 

[«^t^Lci:^i:*rs^®] ^5 i<Dmmu>x io 

[0 0 0 8] 

[0 0 0 9] . . ... 

[0 0 10] 

[0 0 11] *ttW(C^S»«W>X^«lfcT 

[0012] 3ztiL&\zwtz±*k<Dm&mm&i. &m 

2, M^>X©^lI©Iii$mrl, 
>X0ftt±O>JP£ £ d 1 £ LT, 50 
0, 7 5<f/fl<l, 0 »• (1) 
-0. 10<f/f 2<0 »• (2) 
0. 3<r 1/d 1<1. 0 - (3) 

[0013] (i) , (2) a**, mmmmxxt#&m 
mtzm? v. en toris^^^tt (2) 

tK Mtc (l) j£cD±|S&*^te (2) ^(DTIS&«A 

[0 0 14] (3) »P^«I«lSr/r3TlR^|CK*r 

[0 0 15]JglC W>X«)4 3fc. 6#, 8#C»<0## 
»n, PJ«8ffi»£K, *Mj«lI/a<0l&* (1/ 
r) £C£U MlEk>X<DWMM (N=l) Rtflfc 

ma (n=2) (oytWfre>(om<Y<D#tm±\z*$rtz 
vmrnvm^toXuAXN <y> *«c4<oj:5^ai 

W3] 50 



<&H¥4-2 112 14 

-1.0X1O" 1 < AXl(0.2f)/f < -1.0 Xir* "(4) 
-LOXir 1 < AE(0.2f)/f < -1.0X10"' -(5) 

[0 0 16] 
W4] 

CY* C¥ B 

[0 0 17] 

(4) , (5) 5£tt, Mi^T>fXh-y3>tl: 

[0 0 18] ffiiEW>xs«i^e<j«c^$-a:sfc*jc 

JEV> X©«*«©Bff^ S *IIE V > X<D X*»*T©Sg 
(BIS: d 0 > £3&<Dfc&E«& ftUT, 
-0. 4<d0/f<-0, 2 — (6) 

[0 0 19] 

(6) »jEU>XOAWtt©ttB*^r&*fr 
[0 0 2 0] 

»IEl/>X2 0£^ei8j£$nTV>*o «IEW>X2 0 

[0021] -fe>tm, «tw^ia»fi«fc*€i*.ns 
££atfcv>£52j/t-*f^X3 ociot^nt* 

[0022] z<Du>X(om&Mt3i&mmmt. muz 

^LftlDTftS, ^^OS^It Fno. WFj->rt 

tfb*S¥£, dttl^>XJ5*U<ttffiaiBW, ndttl/> 
X©d-1 ine (5 8 8 nm) \zto\t*>m$T&* vtt 
7*/^ft, neUl/>X©e- 1 ine (5 4 6nm) 

[0 0 2 3] ^©RHfcfc^T. ##ffi©lfe#¥ 

Ofg8S£X. ##OTIj&<DiH!# (1/r) £C, PJ««5 



—113— 



(4) 



112 14 



6 



&£K, 4^-10 A 4 - A 1 0 i: L 

[0024] 
[»5] 

[0 0 2 5] 
[3U3 

£fcfi546nn Foo.= 1:2.0 f=8.01 a -0.020 
r d ml v a© 



10 



1 


3.042 


2 


12.990 


3 


3.000 


4 


2.660 




oo 


9 


CO 



0.70 1.51633 64.1 1.61825 



20 



30 



mm 

K^-0. 194624X10 
A4= 0.713727X1(T B 
A8» 0.778110x10-* 
A8* 0.000000 
A10= 0.000000 

mm 

I=-0. 976653 
A4=-0.428186X10" 1 
A6» 0.7891B5X10-* 
A8=-0. 637356 X 10' ■ 
AlO^O. 819293X10" 8 

[0 0 2 6] m2nmw) 

04H Cl<7)^^^^U>X©^2^j5fi0!$^U 

/ifcco-rfc*. m&u>Xi o<Dfrm\z& 

z>. &*ommt. tmmmmtmttvtoz. ms\t. 40 

[0 0 2 7] 

l&2) 



mm 

E=-0.13C050X10 
M— .0. 135549 X 10" 1 
A6» 0.297U9X10 * 
A8= 0.000000 
A10= 0.000000 

mm 

K=-0. 789604x10 
A4» 0.2a7504X10"« 
A8=-0. 438489X10'* 
A8= 0.102247XKT' 
A10— 0.749687Xir« 



3t«ft546un Fan." 1:2.0 f»6.69 ■ =-0.020 
6S#9 r d cd v 09 

1 8.124 6.00 1.49186 67.4 1.49899 

2 12.581 0.50 

8 2.366 1.00 1.491B6 67.4 1.49869 
4 2.031 

mm mm 

K«-0. 187101 X 10 K—0. 131636X 10 

A4« 0.625802X10-' A4— 0. 258346 XI 0 M 

A6=-0.380279X10"* A6- 0.474393X10* 8 

A8» 0.000000 AB- 0. 000000 

A10= 0.000000 A10= 0.000000 

mm mm 

l=-0. 149829X10 K=-0. 737499X10 

A4—0.559767X10- 1 A4- 0. 481425X10" 8 

A6= 0.106388X1O- 1 A6=-0. 500481 X 10~ 8 

A8=-0,144178X10- 8 A8» 0.940866X10- 8 

A10» 0.792364X10"' A10=-0.6452S9X10"« 

[0028] cm 3 mmm) m e hu z<D#m\z&zm 
[0029] £®u>xn, mmmmtmmz&mu 

K"lZ>1*<Z>#A'-;tf^X3 O^mt^tlTV^. 
[0 0 3 0] CO»IIMQA#flMEftlHlJ«»«3JC# 

[0 0 3 1] ft*. 13. ®4, Jg5£tg0TCtt. *§« 
1/>X10, mMbTEV>X2 OICAPO (7^7 7 

ttii^^<^-rs^^'5f^®^-5, mz. mmt 

[0 0 3 2] Z.OAFOM. miWfc? *7 7>3~ V 9 h\s 

D 1 flJ/J^l* 0 . o 1 %&tx&**l«&. 
<&£*fcK<fc*j£e££tt£l^o Hot, V>XlCAPO 

[0 0 3 3] 
[3t33 



—114— 



(5) 



#BB¥4-2 112 14 



£ttft688n* ?oo.= 1:2.0 f=8.01 ■ =-0.020 



nd 



1 


3.412 


6.04 


1. 55000 


55. 0 


2 


14.137 


0.60 






3 


2.903 


1.00 


1.56000 


65.0 


4 


2.527 


0.50 






6 


00 


0.70 


1.61688 


64.1 


6 


oo 









mm 

K— 0. 734881 



mm 

H=-0. 126037X10 



A4= 0.1641O9X1O-* A4-0.148559X10" 1 
A8= 0. 342210 X 10" * A6= 0. 24B460 X 10~» 



A8= 0.000000 
A10" 0.000000 

mm 

K=-0. 966747 
A4=-0.658887X10- 1 
AG- 0. 135790 X 10- 1 



A8= 0.000000 
A10= 0.000000 

mm- 

K=-0. 783520X10 
A4= 0. 466273X10"* 
A6=-0.800958X10-* 



20 



A8=-0. 486877 X 10" 1 A8= 0. 218457 X 1<T 2 
A10=H>. 301009X 10- 1 A10=-0. 192248X 10"' 

[0034] mA^mm) asu ^<n5w\\z&z>& 
[0 0 3 5] z<du>x\*. mmmmiimwazis&u 

>Xl Ot. «iEk>X2 0 fc*&«MS*U 

[0 0 3 6] MftftU&mm&\*3t4\Zrt2tlT&Q. SO 
£ ir <fc S MttteH 9 \Z b fcil 0 S o 
[0 037] 
»4] 



8 



£8ft588na Fno.= 1:2.0 f=8.01 ■ —0.020 

199*} r d nd v 

1 3.338 5.77 1.55000 56.0 

2 12.011 0.50 

3 3.027 1.Q0 1.55000 55.0 

4 2.848 0.60 

5 <x> 0.70 1.61833 64.1 

6 oo 

mm mzm 

K=-0. 731898 K=-0. 125657 X 10 

A4= 0.157031X10"* A4-0. 148472 X 10" 1 

A6= 0.383063X10- 4 A8= 0.274882X10"* 

A8= 0.000000 A8=* 0.000000 

A10= 0.000000 A10= 0. 000000 

mm mm 

I=-0. 870902 K=-0. 855780 X 10 

A4=-D. 682295 X 10" 1 A4*-0. 154062 X10"* 

A8= 0. 148957X10-* A6— 0.829566 X10" 2 

A8 =-0.3 58825 XlO~ a A3= 0. 244783 X10~* 

AID— 0.408921 X10"» A10=-0. 228882X10"* 

[0038] ms&mm) mi ok, zL<D&mz&z> 
[0039] zv&Tm. m2mmmtmm\z^mu> 

XI 0 <D&M\z&Wt>tl'Z:MlEl'>X2 Otf^WX 
[0 0 4 0] miEly>X2 0JC<t0*A~^f^^Sr^ta 

[004 1] V >X<D&ftmt£&femf&\Z. & 5 K^T 

[0 04 2] 

40 »5] 



—115— 



(6) 



#g|¥4-2 112 14 



9 

£»fl588M Fno.= 1:2.0 f=8.03 ■=-0.020 



i0 



ffi ^ r d 

1 3.326 5.88 

2 12.216 0.60 

3 3. 949 l.OO 

4 2.868 

91H 

S-0. 754687 
A4- 0. 166276X10-* 
A6= 0.378881X10^ 
A8= 0.000000 
A10= 0.000000 

mm 

K=-0. 874267 
A4-0. 755866X10-' 
A6- 0.142915X10-' 
AB^O. 167683X10-* 
A10=-0. 668881 XW 



nd 
1.55000 



v 
65.0 



1.56000 55.0 



mm 

K=-0. 125618X10 
A4— 0.174188X10" 1 
A8= 0.288733X10-* 
A8» 0.000000 
A10= 0.000000 

mm 

K=-0. 878668X10 
A4=-0. 886136X10"" 
A8-0.766810X1Q-* 
A8= 0. 233116X10-* 
A10— 0. 266280X10"* 

[0 0 4 33 memmm mi2\*. z<d&w\z%* 
co 0 4 4] event*. m2mmmhmm\z^mu> 

fcttAl 2 3 

mmwi 0.880 -0.003 0.530 
mmm o.aei -0.003 
mmw 0.879 -0.010 

£ft«4 0.885 -0.010 
£ttft]6 0.896 -0.009 
£fc«6 0.844 -0.004 

[0049] tJi^iSOT^eilJfiW^ rrutfftsgffi 
vyxt i&<DmiEi'>x£*v±ft*zi>rtz h\zm& 

[0 0 5 0] *7*JS«^T©SW«-Ctt. «g«U->X 
[0 0 5 1] (SI 7£JS0!) HI 41*. Z<D&m\ZteZ 



[0 046] 
[*6] 

£9tft588oi 

BQ # 
1 
2 
3 
4 



10 



r 

3.074 
8.748 
2.450 
2.062 
fflttfiiffft 

K=-0. 130940X10 
A4= 0.447807X10"* 
A6= 0. 117284X10-* 
A8= 0.000000 
A10= 0.000000 



Fao.= 1:2.0 f=8.0S m 
d nd v 
6.00 1.49166 67.4 
0.50 

1.00 1.62041 60.3 



.020 



20 



K=-0. 113885x10 
A4=-0.618064X10"» 
A6= 0.868186X10"* 
A8*-O.117606X10- e 
A10= 0. 528830X10' 4 



mm 

K=-0. 130433X10 
A4=-0. 242819 X lO' 1 
A6= 0.451440X10 * 
A8= 0.000000 
A10= 0.000000 

mm 

. 8—0.765673X10 
A4= 0.293394X10-* 
A6=-0. 403825X10-* 
A8= 0. 799504X10-* 
A10^-0. 655438X10-* 



[0 0 4 7] ±3fcL&«afi«fc*#j£ (1) - 

(6) &0>4MffiKS7 (Dmw&z. 

[0 048] 

*7] 



-1. 33X10"* 
0.520 -2.02X10-* 
0.575 -1. 88X10-* 
0.678 -1. 86X10-* 
0.565 -2.13X1CT* 
0.813 -1. 78X10"* 



-1.81X10-* 
-2. 32X10'* 
-1.65X10* 
-1. 80X10-" 
-1.60X10* 



-0. 17fl 
-0. 286 
-0.281 
-0. 264 
-0.274 



\,>T&<DM&mm&&^mmu>xtfrzm&2tt* & 
«u>x«> vn*m*p>m\z. iE(Dmiu>xm^ n 
40 <t>&2u>xmts m<om3u>xmtimmLxm^ 
$n^o ?L<Dv>x\t. mi, m2i>>xm&ytMjjfa 
\z&wits •& * c: t »Cct Tn&mm&mitz x—& 

[0 0 5 2] mjEvyx<DMfc*ftt&im 
[0053] u>x<DM&fQ&&mmmtm8\z7K?m 

^-Off iRKttttjftlBM 1 0 mmomttiW 1 
6. ^^«I2 OmmO^Bl 7. &j&ffiJS4 Om 
50 m(D«^^H 1 8 iC^SnTH*. 



—116— 



(7) 



&H¥4-2 112 14 



11 

[0 0 54] 

Ftoo. s 1:2.4 



m 


^ r 


d 


a 


V 


i 


84.694 


1.00 


1.80518 


26.4 


2 


37.958 


8.00 


1.62041 


60.3 


3 


-500.000 


0.10 






4 


38.815 


4.96 


1.86600 


66.9 


5 


173.484 








6 


-654.810 


1.00 


1.77260 


49.6 


7 


11.416 


3.62 






8 


-55.661 


1.00 


1. 77260 


49.6 


e 


24.419 


0.00 






10 


17.386 


2.80 


1.80518 


25.4 


11 


1326.514 


»ra 






12 


13.466 


2.00 


1. 77250 


48.8 


13 


-1190.200 


8.46 






14 


-10.467 


1.00 


1.80518 


25.4 


IS 


21.233 


0.38 






IS 


48.326 


3.00 


1. 74800 


52.9 


17 


-14.443 


8.29 






18 


23.127 


3.60 


1.69680 


55.5 


10 


-34.620 


9.22 






20 


8.348 


2.00 


1.49176 


57.4 


21 


7.774 









10 



20 



4I20S 
K=-0. 14803000X10 
A4=-0. 86124876 XiO"* 
A6=-0. 10780938 X10' 4 
A8= 0. 29441875 X10* # 
A10=-0. 12693865 X10" T 



1021® 
K^O. 56210000 
A4=-0. 23738250X10" 
A6-0. 55681675X10-* 
A8=-0.30791016X10- B 
A10=-0.78271484X10- 8 



30 



12 



[0 0 5 7] 
[£9J 

Fno.= 1:2.4 

tt>Jtt& »15V<Dtt£0.0n!i 





r 


d 


D 


V 


1 


84. 599 


1. 00 


1.60518 


26.4 


2 


39.340 


7.00 


1. 62041 


60.9 


S 


-685.764 


0. 10 






d 


37. 832 


4.70 


1. 65880 


57. 3 


s 


144,178 


STIC 






6 


901.443 


1.00 


1. 77250 


49.8 


7 


11.335 


3.77 






8 


-68. 435 


1.00 


1.77250 


49.8 


9 


29.457 


0. 00 






10 


18. 251 


2.80 


1. 80518 


25.4 


11 


ttAtk AAA 

243.228 








12 


-18.903 


1.00 


1. 80518 


25.4 


13 


-23.741 








14 


14.625 


2.00 


1. 77250 


49.6 


15 


-78.884 


6.60 






16 


-8.669 


1.00 


1.80518 


25.4 


17 


49.90$ 


0. 35 






18 • 


-663.895 


3,00 


1. 77250 


48.fi 


18 


-13.600 


0.00 






20 


20.299 


3.00 


1.69880 


55.6 


21 


-86.820 


10.68 






22 


12.131 


2.00 


1.48176 


67.4 


23 


11.433 


















mm 




*23@ 



£=-0.23580000X10 
A4=-0. 46588125 X10'» 
A6=-0. 18610156 X10: 4 
A8= 0. 22914219 xTo- e 
A10=-0. 20033788 X10" T 



2S. 2" 



11.1" 



K =-0.88670000 
A4=-0. 53488260X10-* 
. A6=-0. 14864906X10- 4 . 

A8=-0.76484844Xl(r« 
A10= 0. 98121094X10" 
5.8* 





22.8* 


11.0* 


5.6' 


f 


10.00 


20.00 


40.00 


f 


10.00 


20. 00 


40.00 


d5 


1:00 


15.21 


24.89 


d5 


1.00 


16.52 


22.78 


dll 


24.85 


1.00 


1.00 


dll 


22.85 


15.48 


0.72 


dl3 


1.00 


10.87 


0.98 



[0055] ms&mm hhh z<dkw\z%z> 

&u>x\z. mimfrZMz* iEvmi u>xmt. n 40 

3 u>xm*ftWjfa\z&mzitz>z£\z£vTM&m 
m^fcz^zx-ixvyx-vib*). f iu>xp« 

[0056] u>x<DM{tmtsiKmM!m&s \ztrtm 
o. m&mm2 omm(o^02 1. mjmm4 om 

mCQ«^H2 2 tC^tlT^*. 50 



[0 0 5 8] 

jt&<z>fc*&* mjEu>x&m*ftm&u>x<D& 

S2 5^T- 
[0 0 5 9] (Sf|93?*S0if) 02 611 Z(D%W\Z%Z> 

mL&i'>x<?>&vmmm*i*.\sit%<D7*$>z>o z.<r>u> 
x«, 4mm&<Di&m]s>x£* mm^mm^mwz^ 
\<>TiE(Dm&mtezftrimiE\s>x£frzm&2n, m 
«w>x«, mt*wfr*>m\z. iE<D&iu>xmt. n 
<om2u>xmt. Scorns u>xmt. jEv>m4u> 
xmttf&msTmf&zftz. c<du>x\*. m2. m 
3 v >xm&yt*ajfa\z&m2nz ^t\z^^ x&&m 
m&&fcm*2>x-iKU>x-c$>*). iiu>x^ 
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13 



14 



[0060] B12 7H mmu>x<Dmtt&7*'r&*m 
[0061] u >x<D&ft$iti;&mmf8.\zm i o \zmr 

8. Mjftfg«2 0mmCO»^#ia2 9, &;£B£«4 8m 
mCD«&#EI3 Ol:^nt^5. 

[0 0 6 2] 

[2U 0] 

Fno.= 1:1.6 



[0 0 6 5] 
Ml l] 

Fbo.° 1:4,0 f« 20.04 ©>« 24.2" 





d 


D 


V 


1 


78.224 


1. 00 


JL 80518 


25.4 


2 


36.686 


7. 00 


1. 62041 


60.3 


S 


-824.046 


0. 10 






4 


29.368 


4.70 


1.65860 


57.3 


6 


63.288 


Wfi 






6 


62.841 


1. 00 


1.77250 


49.6 


7 


8.866 


4.06 






8 


-37.332 


1. 00 


1.772S0 


48.6 


8 


28.689 


0.00 






10 


16.978 


2.60 


1.80518 


25.4 


11 


431B.651 


pTR 






12 


-15.738 


2.00 


1.80518 


25.4 


IS 


-21.661 


pTS! 






14 


23.378 


3. 00 


1.80400 


48.6 


15 


-36.426 


8.59 






16 


-9.866 


1.00 


1.80518 


25.4 


It 


63. 801 


0.00 






18 


39.059 


3.00 


1.77250 


49.6 


19 


-18.435 


0.82 






20 


17.066 


3.00 


1.69680 


55.5 


21 - 


-876. E05 


10.70 






22 


10.515 


2.00 


1. 49176 


57.4 


23 


14.289 









«22ffl 

K=-0. 11902000X10 
A4=-0. 34344375X10- 8 
A8=-C. 21S43063X10-* 

48= 0. 87141406 X 10^ 48= 

410—0. 47663125 X 10"' 410= 

w 26.8" 11.2' 4.7' 

f 8.00 20.00 48.00 

d5 1.00 18.15 28.09 

dll 29.08 2.42 1.99 

dlS 1.00 10.61 1.00 



K= 0.20351000X10 
A4=-0.39248825X10- , 
48= 0. 18766094X10-* 
0. 86826641X10"* 
0.47951758X10- T 



10 



20 



30 



40 



[0063] (mi ommm) ®3 z.<D5m\z% 

n, mmu>x\t. tofrMfrtmiz* t©mv>x 
[0 0 6 4] u>x<Dm(ttou9kmmtiLim 1 1 ic^r so 



BJ*^ r 


4 


Q 


V 


1 


7.500 


3. 28 


1.48748 


70.2 


2 


4.746 


2.58 






3 


11.113 


1.98 


1. 80400 


46.6 


4 


-35.721 


0.85 






6 


-162.033 


2.66 


1. 84666 


28.8 


6 


12.416 


1.39 






7 


-13.297 


2.28 


1.77250 


49.6 


8 


-7.268 


15. 20 






9 


18.690 


2.00 


1.49176 


57.4 


10 


13.737 


















mm 




99109 


2= 


0.12140000 




K=-0. 87000000X10-* 


44- 


-0.24887700X10"* 


A4=-0. 28318100X10-' 


48= 


0. 12765700X10"* 


46- 0. 43894000X10-' 


A8=- 


-0. 10093400X10-* 


48=-0. 63661200X10-» 


410= 0.00000000 




410= 0.00000000 



[0066] mmm m 3 3 c<omm\z% 
%&mu>x<Dmi inHw^t^t>co-c&s. z:<D 
u>x\t* 4&mtft<D&mu>X£. mm#*m~?j&m 
\z&\,>T&<DM&mm*tt^mmu>x±&zmi&2 
n,. mmu>x&* to<£m&zmiz % Komi u>x 

[0 0 6 7] 03 4«, m*EU>X<DMft&7K-?&*Lm 

u>x<oM,(*totsi&mmtftt±m 1 2 t^-rao 

-eCDfg^-O. 1 1 2fg^lt^iK^tt0 3 

Ki8&<Dmmu>x<r>&<Dmttim&7F:LT\,*z>. 

[0 0 6 8] 
[^12] 
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IS 

Fno.= 1:4.0 f = S0.05 «=■ 22.9* 



iff 



B * 


r 


d 


D 


V 


1 


12.641 


8.14 


1.83481 


42.7 


2 


27.329 


1.66 






3 


-64.425 


2.00 


1.76182 


26.6 


4 


11.784 


0.88 






6 


20.318 


4.91 


1.83481 


42.7 


8 


-16.882 


2.30 


1.64814 


45.8 


7 


-48.458 


22.00 






8 


61.316 


2.00 


1.49176 


87.4 


0 


26.916 









K=-0. 10000000 X10'» 
A4=-0. 10834800 X 10"' 
A6= 0.11880200X10"' 
A8= 0.00000000 
A10= 0. 00000000 



mm 

K= 0. 33000000X10-" 
A4=-0. 81343800X10 4 
A6= 0. 31772000 X 10" T 
A8= 0.00000000 
A10= 0.00000000 



10 



[0 0 7 4] 
»1 3] 

?no.= 1:2.4 f = 8.61 6>= 39.8' 
ttUfita 84B<D<ft#{l!0.236nn 

r d n v 

1 -4.687 1.000 1.64610 64.2 
3.183 

6.B84 1.64610 64.3 
1.800 
0.700 



20 



coo6 9] <mi 2mmm 037ft z<o%w\zm 

[0 0 7 0] cv&otemMz&titt. mjEU>X<D<to 
wr?&jm±\zm&i2tiz. 

[0 0 7 1] ±32<0«^^«fcn«. BBHi&flififcTJfcilfc 

a>Hft W >X<DtofrW\zfrlo >X*mWT 5 d t J: 

x<DM&mm*m<vrcm&\z>b* vyx^n-n^ 

[0 0 7 2] ^12, 13, 14, 1 6 35fi60rC 

te&D#te#U>X*KfttaU Jgl 5, 17, 18^1 

js^Tf*K ry i><is&\s>x<Dmm<Dffi±.\z(m-rz. 
[o 0 7 3] mi 2^mm(Du>x<DM f wmufkmm^ 



2 3.649 

3 2.207 

4 -9.032 
6 00 
6 00 

am 

£=-0.402000 
A4= 0.864318X10-* 
A6=-0.286607X10-» 
A8= 0.402287X10-* 
410= 0.000000 

mm 

K-0. 110780X10 
A4»-0. 780548X10" 8 
AB= 0.374568Xl0-» 
AB= 0.000000 . . 

aio= 0. 000000 



1.61633 64.1 



mm 

E~ 0.578900 
A4=-0. 988545X10" 6 
46= 0.168617xl0- e 
A8=-0. B83242X10-* 
A10- 0. 824091X10* T 

mm 

K=-0. 130880X10 
A4= 0. 209834 X 10- 1 
A8— 0.166218 X 10- 1 

. A8= 0.118060X10-1 

A10= 0.0OOD00 



30 



[0 0 7 5] ($13^1^) @3 9(1 Z.<D§m\Z% 

x<DMtfr&)te&imm&\z& 1 4 \z9K-rm 0 t& 9 > -eo 
ffiR^tt04 0 [:^nt^s 0 

[0 0 7 6] 
[^14] 



50 
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17 

Pno.= 1:2.8 f » 3.60 oj= 39. 7* 

euflta mmn no. 1 73m 



mm 

X»-0. 358100 
A4= 0.868733X10" 8 
A6— 0.26fi5i3Xl0- 8 
A8- 0.501075X10'* 
A10= 0.000000 

mm 

g=-0. 116240X10 
A4= 0.80594SX10" 8 
A6» 0.447873X10' 8 
AS- 0.000000 
A10= 0.000000 



mm 

K= 0. 535400 
A4=-0. 942661 X1(T« 
AB= 0.173404XHT* 
A8-0. 861285 X1&-* 
A10= 0. 00000O 

mm 

K=-0. 130980X10 
A4= 0.157383X10-' 
A6* Q. 116998X10 * 
A8= o.aooooo 

A10= 0.000000 



(10) $&B§¥4-2 1 1 2 1 4 

18 

?no.= 1:3.2 f = 3.50 39.7' 
ttUttK 0409(0^010. 236ra 





» r 


d 


0 


V 




ffl 


1 


-4.632 


1.020 


1. 54510 


64.9 




1 


2 


3.859 


3.235 








2 


3 


2.119 


6.498 


1.54510 


54.8 




3 


4 


-13.455 


1.800 








4 


5 


oo 


0.700 


1.51833 


84.1 




5 


6 


oo 








10 


8 



9 r 

•4.678 
4.207 
2.127 
-23.109 



d 

1.000 
3.531 
6. 315 
1. 600 
0.700 



n v 

1.54510 54.3 

1.54510 54.3 

1.51633 64.1 



oo 

mm 

K>-0. 290700 
A4= 0.869608X10-* 
A6=-0.281279X 10"* 
A8- 0.570323X10" 5 
A10= 0.O0D0O0 

mm 

K=-0. 122430X10 
A4= 0.249318X10" 6 
A6= 0. 453902X10-' 
A8= 0.000000 
A10= 0.000000 



K- 0.753500 
A4=-D.753938Xl0 e 
A6« 0.146128X10-" 
A8=-0. 861100X10-* 
A10= 0.000000 

mm 

R=-0. 130980X10 
A4- 0. 167431 X 10- 1 
A8= 0.000000 
A8- 0.Q0O0Q0 
A10= 0.000000 



[0 0 7 7] (S&143MW) SI4U1 ZKDBWC* 

SgiR^tt04 2 n^$nt^5 fl 

CO 0 7 8] 
Cfl5] . 



[0079] mi5mmw) 043, 

[0080] 
[^16] 
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19 



20 



Fbo.« 1:4.0 


f - 8.61 


6)- Sfl.6* 




ftio.= 1:4.0 


f = 1.80 


«= 39. 7" 


m # r 


d 


n v 




8Utt« *4ffi«>**<>80.656i» 


1 -4.444 


1.007 


1.64610 54.3 






* r 


d 


n v 


2 1415 


3.168 






1 


-5.188 


1.000 


1.54510 54.3 


8 1.941 


4.612 


1.64510 54.3 




2 


2.028 


4.087 




4 -265. 553 


1.800 






3 


1.987 


4.488 


1.64610 54.3 


5 «> 


0. 700 


1.5168a B4.1 




4 


-4.871 


0.600 




6 oo 








6 


oo 


O.700 


1.61633 64.1 








10 


6 


00 






mm 




mm 










K=-0. 108200 




R= 0.648700 






hub 




mm 


A4- 0.102554X10- 1 


A4=-0. 842680X10-* 




K= 0. 324000 X 10- 1 


K- 0.153200 



A6*H>. 370471X10" 8 A6= 0.184347X10'' 
A8= 0.967851X10" 5 A8«-0. 110813 X 10" » 
A10= 0.000000 A10* 0,000000 

mm 

K=-0. 113200X10 
A4= 0. 1S0254X10-* 
A6* 0.863731 X 10- * 
A8= 0. 000000 
A10* 0.000000 

co o 8 i] mi enmm 134 z.<nm\\z& 
MMEStiBM 6 ic^snx^*. 

[0 0 8 2] 
»17] 



A4= 0.1S4260X10- 1 A4=-0. 265704 X 10" 1 
A6=-0. 670018 X10- 1 A6- 0. 700370 X 10" * 
A8= 0.185283X10" 4 AB=-0. 818400 X 10"* 



A10= 0. 000000 



20 



30 



A10= 0.000000 

mm 

K=-0. 882300 
A4=-0. 121141X10" 8 
A6- 0.186613X10" 8 
A8» 0. 000000 
A10- 0. 000000 



[0 0 8 4] 

mis] 



—121— 



(12) 



#IB¥4-2 112 14 



21 

Fno.- 1:4.0 f « 2.49 31.6* 
StUtttE SHBSO ttfl0.236in 

n v 
1.64510 54.3 

1.54510 54.3 

1.61633 64.1 





r 


d 


i 


-6. 081 


1.000 


2 


2.350 


3.708 


3 


2.219 


4.964 


4 


-4.684 


0.500 


S 


DO 


0.700 


B 


GO 





mm 

K= -0.152200 
A4=-0. 900593 X10* 
A6« 0.415368X10"" 
A6«-0.5622a8X10-« 
A10= 0.000000 



mm 

K» 0. 154000 X 10- 1 
A4= 0. 123166 X 10- 1 
A8=-0.7B030SX10* 
A8= 0.286373X10^ 
410= 0.000000 

mm 

K=-0.938200 
A4»-0.91784BX10» 
AS= 0. 000000 
A8» O.00O0OQ 
A10- 0.000000 



[0 0 8 5] (sgi %mmm) 04 9«> z<D5m\z& 
tim&m 5 0 ic^^nrv^o 

[0 0 8 6] 
mi 9] 



20 



40 



Pno.= 1:4.0 
flfifT* r 



1 


-6.658 


2 


2. 503 


3 


2. 031 


4 


-6. 126 


5 


DO 


6 





3L6* 
n v 
1.54510 64.3 



22 
f * 2. 43 

d 

1.000 
3.402 

3.688 1.64610 64.3 
0.500 

0.700 1.51639 64.1 



mm 

K-0. 132000 X10- 1 
A4- 0.151142X10 * 
A6= 0. 540760X10-" 
A8=-0. 165097X10" 9 
A10° 0.000000 



mm 

K— 0.105000 X 10" » 
A4= 0.149108X10' 1 
A8«-0.787289Xl<r 8 
A8= D. 188830 X 10" * 
A10= 0.000000 

mm 

K=-0. 928400 
A4= 0.217473X10-8 
Afl= 0. 000000 
A8- 0.000000 
A10= 0.000000 

[0 0 8 7] &L±.%tmvit&5\z, z.<D5£m\z&n&, 



30 [si] z:<Dftm\zft*mi&u>x<Dmimm0wi'> 
xmmw~e&z. 

[02] S&l«6W<D»iRHHT?&a. 

[04] m2$mm<Du>xmmm-?&z. 
[0 5] f&2mmm<D&mm®-e$>z. 
[06] m3&mm<D\s>xwimm'v*>z>. 
[073 ms&mmnttw&m-e&z. 
[08 3 m4mmm<Du>xmmwv&z>. 
[093 m4$mm<D&w&m-c$>z. 
[01 o] mszmmouyxwiffiBrt&z. 
[011] msmfovwmw&mn&z. 
[012] &6$mw<Du>xmmm-c&z>. 
[013] m6m&m<D%m&wv&z>. 
[014] m7mmm<DM&mmiomm<Du>xmm 

[01 5] m7mmm<DmiE\s>x<D&*mm&-c$> 

[016] ^S7^iSeiiJ(0^^»l OmmOfliRiBfT 
[017] i7m0!l®Mii2 OmmOtSiRgBTC 



50 
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mis] m7&mm<Dm&mm4Qmm<DftivL&F\-c 
mi 9] msmmmvm&mmi omm<ou>xmm 
[020] m8&ftm<Dtefib\/>x$:m*ftia&<Dm& 

mm 2 OmmO5fiJKg0-r?*£. 

[022] msmmmommu>z*:m>ft*a l &<Dm& 
[023] &smmm<om&mmi ommnmqim®-? 

[0 2 4] msfmm(DMiMm2 Omm0KiR10T 

[025] &8mmm(Dm&mm4 0mm<D&w&m'? 

[02 6] ^9mgCT©^m»8mmCF>P>X»rM0 
[02 7] ®9^SgWO«iEW>XO^»fll0T* 
[02 8] ^9^1ffiW«^K«l8mm^iR^0Ta& 
[0 2 9] m9^ffi«<D&/£E«2 OmmCOT^T 

<. 

[03 0] »9^Jfi«©i»^Bg*4 8mmC0»JK^HT? 
<&<&« 

[03 1] mi O§£*SW©^>XlftM0Ti&*, 
[03 2] ^1 O^^CO-0. 1 6 Sf&fc^ttSiSiR 
^0T**. 

[0 3 3] mi \ %Mm<Di&M$m \ 0mm©U>X»r 
[01] 




(13) W4-2 112 14 
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®0T&*. 

[03 4] £1 l^JSW<7)ffliEV>>C(Dtt^»rM0T* 
*. 

[03 5] mi immmn-o. 1 1 2{&ic*3tt*»fiiK 
[03 6] mi i$mm<DmiE\s>xzm*ftm&<Dm 
[037] mi 2rnmm<o u>xra0T*^. 

[03 8] $ 1 2£JMafflK«HT*«. 
i0 [0 3 9] m 1 3^JS0*tf>V>XBffl0T<fc*. 
[04 0] mi 3^J6090>ggJRg0T&*. 
[04 1] mi 4^ffiW<0U>X0M0T<fc*. 
[04 2] m 1 4|OiM®lfJRS0T»«. 

[04 3] mi sswwoi^xwwht?**. 

[04 4] mi 5^WMMX2HT&*. 
[04 5] »1 6^«01/>XtfWBT**. 
[04 6] mi 6^fifiWCD^iK^0T*-5. 
[04 7] mi 7^fcW(OW>XtfM0Tfc*,, 

[04 a] mi 7mmm(»mwMm-c$>z>. 

20 [04 9] mi 8^SS09(Z>^>X»rM0T*^. 
[0 5 0] mi 8^09<B8gJKjg0T&*, 
[05 1] ^0) 3 «:«^0)lft 1/ >Xo> VrlBT$ 

[05 2] 0 5 l<0flkl^<D&Kg0T&*. 

[05 3] lfc«&CD&ftW>X<O»rM0Ti& 

[054] 05 z<DWim<DmsLma-v$>z>* 
m**<omn _ - 

1 0 *S*1/>X 
30 2 0 mTEU>X 
3 0 tl/i—JJ^X 



[02] 




atr.c 
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103] 

• -010 VsQJOOO 



♦0.10 

-o.io y= -i.ooo 



♦0.10 





- 0.10 








- 40.10 





- -0.10 




- 40.10 



[04] 




[06] 



,10 



rt r*. r& rt, 



di cfa dfc cfe 



F2J3 




Y=-3.0 



[07] 



\ 



<J-U N t 

— g-LINE 
e-LJNE 



i — M 



-0.1 ai 



-0.1 0.1 



-0.01 OOI -0.1 0.1 -5.0 5.0% 



-5.0 5.0 % 




(15) 



4$&B¥4-2 112 14 



mi o] mi i] 




mi2] 

mi 3] 




[014] [015] [027] 
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1$B8¥4-2 1 1 2 




im2 o] 
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[02 2] 



<ftH¥4-2 112 1 

m2 3i 
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[03 0] 



(18) 

[03 1] 



®m¥-4- 2 112 14 
[K3 43 




[04 3] 

[04 5] [04 7] [04 9] 




(19) 



ttm¥4 - 2 1 1 2 1 4 



[W3 8] 



tU.« Ut.4 



-1.0 




CW5 23 

-0-10 v=aooo 



40.10 





- -0.10 








- 40.10 





- -0.10 




- *0-10 



-0.10 /Y=-3£00 



40.10 



M4 13 



CH423 




1—3.0 f--J.O 




>.t o.i -i-o i-o x 



[H4 43 



[04 6] 




t— 3.0 r—j.a 




f: 



■0.1 a.( -0.03 0.03 



■0.1 0.1 'l-O 1-0 * »Q.t Q.l -O.l 0.1 -O.0J ••03 -O.t 0.1 -1.0 1.0 x 

Bam vtJEs vans e*ess OAKS 
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